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Influence of additional magnetic field on laser hot wire welding of stainless steel

ZHAO Zeyang, MI Gaoyang, ZHANG Xun, WANG Chunming, HU Xiyuan
(School of Materials Science and Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract: In order to study the influence of magnetic field on laser welding, the longitudinal or transverse magnetic field
was employed via adding a permanent magnet next to the specimen. Experiment investigation on laser hot wire welding of stainless
steel was performed with additional magnetic field. By combining the weld cross section shape and weld microstructure, laser hot
wire welding joints under different magnetic fields were analyzed. The results show that, the addition of magnetic field has a
significant effect on the welding process and joint shape. The appropriate magnetic induction intensity can stabilize the laser hot
wire welding process. But too large magnetic induction intensity would cause a large number of splashes. The shape of welding
joint changes with the change of the direction of magnetic field, the polarity of magnetic field, and magnetic induction intensity.
Transverse magnetic field can improve the welding efficiency of laser wire. Magnetic field can also decrease the columnar dendrite
area, promote the formation of cell crystal, and increase the micro hardness value of weld. The additional magnetic field causes
the generation of ampere force in the welding pool. Ampere force is the main force to stir pool. It changes the flow of molten metal
and causes the changes of head shape and microstructure of laser hot wire welding.
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Fig. | Schematic diagram of welding equipment
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Fig.2 Weld appearance and weld joint profile of under different condition
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a—distribution of magnetic field and current field b— force analysis
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